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(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent a nonlinear 
element itself from being broken by heating of the 
nonlinear element. 

SOLUTION: A plurality of striped lower electrodes 5 
where an insulating thin film 24 is set, and a plurality of 
information electrodes 7 are formed on a substrate 23 
having a lower layer (thin film oxidation insulating layer) 
22, on which a plurality of striped upper electrodes 6 are 
formed, and moreover a resistance heating unit 2 is 
formed. The lower electrodes 5 and the information 
electrodes 7 constitute a matrix circuit, and at the same 
time the lower electrodes 5, the upper electrodes 6 and 
the insulating thin film 24 constitute an MIM element 1. 
The resistance heating unit 2 is connected in series to 
the MIM element 1. The MIM element 1 is turned on 
when a voltage is impressed between the lower 
electrodes 5 and the information electrodes 7, whereby 
an electricity is supplied to the resistance heating unit 2 
to make the unit heat. Liquid drops 9 are accordingly 
discharged from a discharge opening 8. An area of the MIM element 1 is made larger than 
area of the resistance heating unit 2. 
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»#*TO^«fctolcWB*ft«»i*fziI5»J«li**L % 

^vx^ hE«^ K-efeor. 

ttifKH^m^ffiaj^s «rE*sa*»(*o>. we-wo) 10 

[i*H2] HfrE3M«^*^a)®Bt/><. ffirE»tn:«gJ» 

[»5R9 3] K»tt»rcfei+«*lE3^«^*HFO)»6nL 
fg^\ mESKf6l»tt<0fiffifil^llKMfc*LL^. HI* 
Hi */=r*2fzE«E0)-r >^ vx-/ htEli^^ Ko 

[M5RJS4] «rE*>HK*^Fa). stttiniE^J^FrS](7)ft 

if^xsi -3(7)^-r^i^icfE«(7)>r>^vx 
isicr±«iE«tt*»^ 

v^stttb-r^ttaiP^is^nrfcy. fflTEsiu&r** 

WIE«tS«»it3&<^***Lfcffi«3^&. ±lc]|frE2MftflS 

m^sss i^&&.m t s*HMi=ffitf t « s it* 

xJM -4(DL\-r*L^i3Sli:E«Ea>-f >^7VX*> hfHJi^ 
v Ko 30 

[it *n e ] mmmmmm^mtmijimm»tm~~ 

filcli«rE«tt«»^^ 

mE«tS*ff»]W»***ifctt«^&. ±(=1ttE*tt» 
4(7)1^^ 13llzlBi^>^yx^ hEtt^ Ko 

ummu mESMtwm^icw-rsjMJUSJftsw-r 

hES^^ Ko 40 

[Spfcn s ] mE«jft#«rc«BEtBiin-r *fc«i©^ 
in ~7<Di^*L^i3ai^E*o)>r>^yx^ ke^ 

^ Ko 

[B** 9 ] mmmmmT-i±. mtsv k y ^ x«« 

<D3£ jS fclE« $ tit £ s »* JS 8 [cfEOtCQ O^yi 
y KEtt^^ Ko 

»*ai o] «tE»x*ju^— fZcfcy-fv^fzKSfc 
ti^iai:E*^^i5i7 hEft-^ Ko 50 



1 1 I lWE«a*IM*l=:»lS LTRH- 6*l. 
SEj9^i*(0»Kli®l^ ^ttm^^Q±{±l P 
*u BW£«1~1 O0UftoliIlcEI^>^yx 
v KEIl^ K£. *E««<**»36-r*»ai*Si»:. 

ta&^Mo 

[0 00 1 ] 

Kfcctt/^v^vx^ hEsa»^Bi-r*o 

[0 0 0 2] 

^^Wl^^fZ-r^-^lCcfcy^^^^it. fgy& 

b#cos^j±^^^j^lt. »tt£««3tettanj:y#L 

fcBU aa*E«IS«r=#»Sli:«E»*SClfft*o 
[0003] z<d/*:?ju$?x? KE»sa-eE»**i4 

UiS-ti:4ailif3&<K3R**L4o ^tot-lb. «ffl&3KS&£« 

iU /Uilyi7 KE»*SCfl!)«Jta)*»lStttS^L 

r. ku v^^-f a«*ettLrKasaEftnrffift 
os-i 5629^i) o ffi^toetms^ntt 
A<tiai*ixrLv«i (ftHnae 2-20125 4^ 

*) o 

[0004] 36JKH*£ LTf±* Ms J¥£0. 05/im 

Sftttl::!*. ^^T~-ya>l:^»ftaM 

ffia)««^|»Jl:-r^fcAbfC % 0. 8jUmlg(DS i N/j: 
[0 0 0 5] WBHBS6 4-2 0 1 5 O^ffilC 

5 7-3 6 6 7 9-§-^^[C[^ N Sfi-hf^ mfifoSLm^ 
[O 0 0 6] 
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[0007] -ezi-e. -f*->aAaftifa)«t*a>*** 

o 

[0 0 0 8] fi£^t>. ail^fe^M I Miff 

• S«fCjHl^*L*»*. il«a>*23ffiffi[±1 W/m2 
ISt44o d^fc^JLT. /\*^yx^ hfBit^ K 
<£#£fH*£ LTte&^O. 1 GW/m2£Lta>»:fcffi 

vx^ hEfll^^ K(0aiJ»(*i: LTfflL^d <ti|-££. 20 

m i M*^rcB:j»j»i*Lfc»st*T-rc«<»"r*ifc 

JEt±lf4-i:l=*y. MiMlTMftlSRrStClAS 
M*Hd)^(D(DMi:cf:otM I M*^0)Sj£)£»<Jb# 

[0009] ^z.T**mw<Dmm&s /Wju^i^hb 

^£3M^*^£ffliv ■f-a>3p«M^*T-a>«»i= «fe y IE 

V HB«W«*««-r*Cfclcft« 0 40 
[o O 1 o] 

a>WHH0)ffi8IJ: y deleft*, c<Z)fltjSfc 50 



«ty, #»»*^o!)«j»iwj:y*«»^iiit3roa«L 

[001 1] *»^*T-a)ffi»^, «trt«»<* 

£j&t#*Ll\, Z*LlzJ:ys *J»»* : ?-a)*»l=J:y* 

[001 2] *fc % 3mi&mT<D % ttanBB5»j*fta)ft 
tew^fttssjiMicitx-raariRi^ft^jcyti 

Sl^t3d<»*Ll\ Ztticj:y. ttttSP^IMfcra** 
[0 0 13] *«J^* : f-3b<»tS*»(ti:H--a)ai 

i=»*s*LTfeys at«4:jmwicTff<i:*isii=»«* 

[ooi 4] *&[c, #fMM?(::tt*-6>frttfltiK£* 

-r * <t s siw^^oDjBjftfr y *«i^*iF § 
[ooi s] %m^m\^\f^^mm^comK 

[ooi e] *»#Ri=«Etfflln-r«vF-y^ 

fit, ^SU^fR-T^ 7hU^Xfg(DSSi^IL 
[0 0 17] *fc. *«Efi<0>f>* vx^ HB«^*y K 

i*. »x*;u^-ic«fcy-r>^i^KatM^fi*-frr-f 

[0 0 18] *i^^yx7 hESgltt, HtrlB 

[0 0 1 9] 

[0020] (^1 COSffi^SS) HI 1 (**^BJ(7)m 1 CO 

«SCMI^-riHlBH-eft*o 
[002 11 H1. 3ir^-TJ:5lc. *SU63Klla>-< > 
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*»<DXh7^f?ttfl)H!ia (MEM) 5<h. ttfta 

«#ma (mil) 7 3^»rt:**t, 
*s<Dxh7-f?tt©±ina cava) 6*^js* 

i^o ^0J:5l^l«*tifcSS2 3 fz % &tfcBPfl2JffiSP 

[0022] sts 2 3 ^ m&mt*m^Tmm 2 2 # 

S5 2(t ft«ft*»{*2fz»iB-*"*aft<DSlEB3 1 i)< 
SttS*LTi** 0 S-3EB3 1 l±^»fcfiii+riHn 

[0023] *3HS«T?I±* T«ti 5 £ . ±««a 6 20 

is#<Diwi^a-r-si6«tt*K2 4 < tiZcfcor. m 
tn;S£j»i* 2 c7)®^cfc y i\, 

[0 0 2 4] MI MMSmt#tt<tli. M I MjH^<£>/<y 

X$<D«^mi±!|$tt<DJ;3lz H 0 2lz^-f»y % Sttfz 

»© <fc 3 ft»»*a>* -e«»a> h u y g-j- 
a3b«*L*fc»iz(± % «ai«<Dffijii35<a«)r»L^eA< 

fc^o ftfc\ Z nOfCB i p r fc cfc C o ft ifO)* 

i»ii©fbbyic*aiBicE«LfcLx#3«> 40 

[0025] *SftW^>{7vx^ hfEfl^y K 

r*. T«*as j3«fct/**«a7^&ft4v hy^xm 
sts -(ov h y ^xiEiBco^iS[zaM-r^>M 1 Mi^ 

[0 0 2 6] C(7)J:5«:1»fifc"t?&^fcto, £o 

iz s vhy^^iHittt«fiE-r*T««a5t«*«a7 50 



<py, «a#»i*2iz«*j5<ttte**i* 0 tttt»»(*2 
3W**(0fltifc*»itr**-r«fc. ttffiffl5Sttfltt&P5 

oT;^9^Pt£±iP 8 J: yntttJL. ttm Lfc?ft;S9 jb<d* 

t*.**/. T«ma 5 fc <»; t/«**a 7 rc+»3s« 
<t fe y teta^na^ 2 <7)^s&fc * t* **tta#mxh.4 „ 

^115, 7|Z+^ftBJE^En^P^tLTtNftLNfllFJf 
[OO 2 7] MIMl^1^\ 7h'J{7X$fttStS 

5, 7 0)3Eill^ a«>r»t^T»»2 2S*L"CiE«* 
ft-Cl^OT?* 7 h y £Xlg»]H*0>/W7XWElZ t J:£ 

ffotUd (HKd) T?a>^«ft*»£«HHU fits* 
»*2f7hy^BB"C*4, *fc. VKU^XKM 

2^t)»KLriSl+4c:i:)&<SSf3^#-Sfctf). Sfiffift 

[0 0 2 8] V h»J ^XB»*fT5fctol-I*. fc*^SL 

V27b^ o. 5< (V1/V2) <2(DBiHg£aiSU 

om*pmiE+vi/2tecfct/-v2/2fc^i£"r^m3SE(D 

[O O 2 9] MI IC*3lE4<Slt*L»*. »Stt» 

R2 4a)iiu[(0HM. t^iis, eiEqanaffla 
KiMitt. jft«tt»-vb«a*t»a)aa^ewi(iiftic*:# 

<tftfFT£^\ M I Mlf 1 Ltt^/dTlM^^ 

fctf>icti\ mas, eratorBiPB^fcfc^^i 00 nm^ 

l*. MHtfattlcm^Vas. 6(D#M«M(D 

£»Sfc:tf)lZl;fc4 nmBl±i:t-5Ci:3&<»*L^o "Tft 
^tis 115, 6Pp1(Dre1Pi(i 1-1 0 0 n m-Cfe^Cir 

^7 x ffiU iz j^S ft $-{S«EE 7?» ^> fc to fz l±, «a 

5, 6r B lOr^Pll*4-4 0 nmtt5^i:A<Sf*LL\ 
[OO 3 0] fcfcL, H1 ~4fZ^-r*jafi»»T!tt. 
M I MiTl t(±giJlzStS;fl£»t*:2SKIt, -CDffitt^ 
»(*2lZcfcya#Jn»Sfro"C^4o *lS^St!i, 
U 1 fz^-TJ: 5fz s MlMif zHlziS^J 

tt«*Hfc«tft«»*2<Dffi»^y*#^fcft. ntam 
r^is m i m^t-1 gflKOJS-aiiftiiwis+L^fctos m 1 
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[O O 3 1 ] Sfclc. IU4$-#ffSLT. ^%m<D^ MJ^ 
cfct/j +1fS(D^lI (TiimS) Yj. Yj + 1 
«i*MIC^*jh/C^-5o £ll«Yj, Yj + 1 £:flHMta 

xu xi+1 a<v h 'j^xmasiSLTfey . :^)7h 

[0 0 3 2] H!4!cfc^T. **«ffifCjS««fi5R^S- 10 
A* U ««Bffilcli«fl^fcjSi:rP±Uiffl*fc(**a: 

M I MfltT-1 ©^^^ttlltfty. cttl^E^JSflE* 
*Lfc«tfta6KH*2lz**]5^«|ft*ixr. ffifitf£S»{*2(D 

[o o 3 3] mm<Dm i ). m r Mif 1 commtf, z.<d 

M I M*T1 fZiS^JS3|*$*Lfcffitn:SISft{*:(0---»a)»« 

pa©®* out. miii&mwcDmmi t%m5) 

g{»a>«*i0ftlftU:IslS$tL« o L*U MIM 
SHM <#y^3<t. K(DW^^ 

H«tt«r:4fc**i-36<fc«o M I MlT^Sigi 30 

l=fflL^fc»*(0«iftl»a>«**ft3^6fl|*-t-*A:. MI 

[0 0 3 4] ^ KS«Wfc-r*fcLx3«jS3b^& 

2lcAS^$-{ft^-r^M I Mlf 1 -v(DEPi]PmJE$-iS< 
It, M I Mt^ 1 ^Xitla)^^ CttliffliSftfl)* 

3SfcU fro. HIT-ggB^X hO)J:#*ait*fctt^B 40 
<f £*ft^frfcy> Rmim =RHt?fc-5 LL>„ 

±C*-&6Ct«C<. ffitS«»*2fCj;y|R36»^i: 
^-yr^fc^fCfi, 3. 7RMIM/SMIM <RH/SHT?fc& 
d£fr#*Ll^o dCl-e. MtLt(?)3. 7<hl* : 5» 



oo°ct?&y s Rft<D3MBaftfri ootgg-e, 
OTJc 5 f^. ±lELfc2oco^^iCJ:y . smim>3. 7 

ffi*3&<»taS6»*2<OffiW«fcy 3. 7fg~108|g^ 

[O O 3 5] *3l!fi^ffi"e(±. M I M*f1 <7) s tttHP 
8<7>a&^J*[Sia)S*3f)<s MIMfT 1(7), l*t£tiP8(7}IB 

M^ifii^*KMi3Sitft*iRia)«*«fcy*fi^a)-e. et 

H-0)*fi2 3±fCftfiR**L. S^2 3^HM^[C^il 

ftsisiicetaps^^^ixrfey, Sfc* »3i 

fr. «6t*tt«2<D^«S#3^6. ±CIM I M^hF1 (7) 
IBRfi« ^ UK M f z J£*HM lc [S] fr o T M T & 0) "C . 

[ o o 3 6 ] frmmmmoM i mit ^ ©j^ss-arco 
£ma (Tii) 5*«s»^Lr»e>*i*iejfttt* 

3O0nmfl)TaiiSMLfca, f4>*B£HMUfc 
^fcft"eWtL-CjP*ft3 2 nm0Ta2O5lIJML 
fc*(0-Cfc^o -(D0#. R FX/^^XgfiiKl 1 0-2 T 

o r r §S(D A r^XSlft*tff5o Sfc, HStt^b 

xsii s o. 8SS%a^7x>gg7K5§5S*T^ ^ 

«a7[*J?*2 3 nm(D*>*JU3WHl«a-Cfcy. 
2 3li3BStt< 1 1 1 0.6 2 5mm(DS i £ 

St?fcy. T«a5 0)S®a)TfifPH2 2tt«S?2. 75 
//mcos i »»ffcBtT?fcy, t£tSfS»tt:2f*. J¥^o. 

O 5 u vn(D^it^ >^jHlt*ft^ 0 
[0 0 3 7] ***»I8-CI*. »ffi*»{*2[*. 
^2 5jUmX2 5 J Um-e®i^6 2 5/im 2 'eS) L J, 
OfR^tStaliS 3 Q"efeSo M3 1 <D*SI±3 O 

jwm-e, gK»rBia>rBiPni±8 o//m-e&-5 0 mimiti 

C0^^^l*8 4. 5/imX 20000/i mtSlli 1 6 

atS«e»(*2coffi*a)2 7 0 4«-efcfto 

M I Ml^1 (DM. t&Jb*)Tiffi5i:±fi6i:a) 
raiCEpjP$^x4«EE^6. 7 V(Dii£\ M I MCO^^ffi 
m&5 3QXfo&o £oT, TIS5i:flrtlIS7t© 
PbIICI 3. 4 V^mJ±$-EP^n"r-§)^> MIM*-^1fecfc 

tls 1 2 6mAG>S3Kjb<aE*L& 0 -^B# s MIM*f1 

fc«fct/ttta*»*2^!»rc«Sl*tt4JBIl«ijtto. 8 

4 7 Wt*fc y s M I M^-^ 1 (7)m^3^^(* O . 5 MW/ 
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m2 N fita*8&tt2 0)a*SBffitt1 . 3 5 5 GW/WT: 

«tt»»#2IC*«**«|&^*ifct,lCM I M* 10 

[0 0 3 9] *SS*»B"t»l±, M I Mf^F- 1 *<tStSf6|R 
»2£|^-(DS«2 3±|C^j££*u Sffi2 3^1I^ 

«ffi«6»*2<D^fiEflS»3^&. ±IZM I (D 
[ O O 4 O ] (m 3 (D^Jfe^Sg) HI 6 *jfc*!Ha>SS 3 

■ci>* 0 *i. 2©*i6^»i:n«>Epffl»icr±, h-© 30 

uBfflSftf-S LT^liM I M^T- 1 1 3b<16ltt)*LT^ 
& 0 M I MfftH 1 fcJ:T/JStita6Jftff2±lc Xy^7^ 
3R*rcJ:y. J»*o. 6jum. S&ffiifc**: = o. 47m 
m 2 /s<7)S i 02SIM^aH*+LTJo y . C CO S i 02 

mmt. m i mi^i 1 fc s fci/sta«gi»i*2a)««M5 

0 5"e&*o -COffi^MS O 5\Z&-oT&m£*lZ>Z.t 
\z£ y % m I Mlf 1 1 j£S4fc<fcT/3EE&3 1 cdi*j 

<s mi mhi 1 o)sas*#<ti)-^^#§o 

[0 0 4 2] m?Ll£. Tils (irlile t<OTA\z.z u 

s <dj ^u^ttmEESEPiD-r z <t {cj; y 9 ^etas £ 

« A t a)¥73*g<£>2fi£^1 . 9 4 /imtMo «II 

Rso5(Djp*^j»fi»E)itj;y t»Lxt-«>, otm^m 
EE*<aup**ifc«FfcM i MiiHM 1 rccfeyfls^-r-ssft* 

±**«IlB^**i:l^«FlcM I MffHM 1 S«K-r«C 50 



[0 0 4 3] *Hfflfl^JB=fc. JSl<D3IJlfiiK«Si:H«rc. 
i Mitu 1 r±. x h7^^^HS (TIM) s 

RFX/^7^StI^^3 0 0nm(DTai 

^3 2nm(DTa205iI^Mlfct^"efe^)o - 
ft. RFX/^7^Igli*!)1 0-2 T o r r r 

x*Hft+T?fr5o *fc. naKffcxgii. o. sii 
mo>*>*;niBt«a-efcy. i«2 3ttgia<i 1 

1 >(DW£0. 6 2 5mm<DS i S^rfey. Tt8 5 
(DSI(DT^I2 2l±Jf*2. 7 5 /imfl)S « i&ggfci]l 
rfey. ffitfc3gj»i* 2 I*. J?£0. O 5 jU mCO^t^ > 

[0 0 4 4] *seifi^»-Cf±. tttS*»ff2i±. 

^40/imX40/i m-t?i58b&< 1 6 0 O [l m 2 Trfe y . 

■zcomTi&mzs 3 Qtfe§ 0 ^fc. gtj»3 1 (Dmite 

OjUm-e. SEKPHl(DBSPa[*8 O jUmt?fc^o M I Mil 
1 1(D^^[i4 2. 2 5/imX40000/im-eSI 
f*1 6 9 O O O 0/im2-Cfcy, P±i±S □ 8 (DM&tt ft t 
mmteJjfa\zM<MTf&%TVlTfc& 0 MIMlfl 1 CD 

fc* MIM»1 1 Of^S. t^Tll5i:±lg 
6 ^r(7)r H 1fzEf]in^tl^>Sl±^6. 7V(7)i§£\ MIM(D 

7£a)fifl[::i 3. 4V<Dm]±&tVlM-rZ)t. MIMH 

lMa£*U 1 2 6mAC0a^jjStL>g> o ^<D$H S MIM 

1 fcJ:tftSffi*»tt2-T?»lcJE«**L*>H««* 
1*0. 8 4 7 WTffcy . M I MfftT- 1 1 (Dm^l^Sl^ 
O. 5MW/m 2 , ffita*Sftft 2.(DWti ^Sf^O. 52 
9GW/W-efo£ 0 -CD<^a^*^rffiffi^Saft2(C 
«*3&<«ie**L*i:. ttfflffiia**lII»L*JS*1i:«+ 
£ So MI M«f 1 1 omfeciaWfe 

fc y o)«j»jtf*jssL9B»<* 2 (Dmfrmmfotz y 

CO 1 /I o 5 STfo&tz&b, WM±m-^:W^^tifiT 

[0045] tfc, 3. 7 RMIM /SMIM <RH/SH(D^ 
(MW^^t^lif:i5, M I M|f1 1 C0lSf+B#(Z# 

[oo4 6] **J6fl^l8-ei±. MiMlfi 1 tfetttiJE 
jftfrizBHSLTKB^tLrfcy. ci*LA<ftj»fltjS. r& 
t>*»^ai«ti£^ LTftm-t&o mitm^it, m i mit 
i -to!>*arc«-r«»ffltk*A:a)«Ha5 0 5s- 
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ti, mi i \zmmA t <d/^ux«be^ep*p* 

fiKlT^&otUSo z.ti\z& y s M I MfT 1 1 co^ 
[0 0 4 7] J:2L/=#*JtJ^fflTf^Lf=-f >^ 

[0 0 4 8] ;:0M>^S>x-; HEJMSW*, BHHH& 

4 O y?(0BHl£lMlP$ft«lft£U P-740 5 

Tf*lB««*^**l(4 0 6*|^Tr*«*i:«CoT^ 10 
£ 0 *J»SP4 O 4ICJ: y|JH^O^Vi7 

HE*^ K4 o 7fi. zo&zt&nti^ SK££*LT< 
^^4 o 6fc^fS]f ^>J:5irRrtt>*L-rfey . #j»ffi4 

* * *t fctSfitasSH* 2 ^ > ^7 A^ftiSlcliift £ 
0^vi7 KIB^y K4 o 7^^>^7b^ft^^^L 

[O 0 4 9 ] 

^iTSftWILT -^^Rfiflf^^ t&\z x ^ 
*±i:ftL^a«lzBM«EE*fi<«l?L*zt3ft«'C*«o 

[0 0 5 0] Sf:, If^^^COs ettHPiS^tt^](7)^: 

RiB-M*lSt3tKMl=ltX-r«^fiia>«*J:y t 
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[0 0 5 2] C*ut>0)ISSs i^XK^SWWWci: 

■*««■*-« 

[HSamJUttKH] 

[11] 1 <D*K»B©-f V{7 5i ^ HBB 

[H2] m i MiixttttoKnfl-efei. 

[0 3] n <0%itfl$na)<f >^ hb«^^ KtD 

[B4] mi Oltil^>^vi7 hlBiS^^ K£ 

ti^^j (c^-r mm in s&n -c fc z> „ 

[05] *«W(0»2a)*16^tt©-f >^ vxy hIBJS 
[me] ^WOfaoSltlBa)^^ vx7 H2fi 
[Hi 7] *««^>^vx7 hEflf^ K*»«L 

[f^<DlfcBJ» 

I M I MI^ (IWfl^*^) 

5 Tfli*a cava) 

6 ±««a («*a) 

7 fi-stsa («««a) 

8 St tan 
9 

II MI Mf^ (3MSflS*=F) 

i 8 stfcBn 

1 9 j^SS 

2 2 Tgpjf (MRRfcttiut) 

2 3 Kffi 

2 4 

3 1 ;jft3g 

52 &tasnfl2j£» 

5 4 ttfflffl?M*fl«&n 

4 0 2 >^7 

4 0 3 BHiHB 

4 0 4 fri^ 

4 0 5 Iil L JP~7 

4 O 6 IK 

4 o 7 V^yx^ hEU^f K 

5 o 5 mmu 
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